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and dips 40° E. Leached cavities in the quartz
indicate the presence of former sulphides,
principally of large cubic crystals of iron
- pyrite. The vein is rather irregular in thick-

ness; 23 feet is the maximum and 1 foot isif

probably a generous average. The gold con-
tent is spotted and is generally highest in the
honeycombed rock; it is reported to average
perhaps $5 a ton for the whole vein.

' X-RAY MINE.’

The X-Ray mine is an old. property ‘worked
‘by the Mexicans in the-sixties, which was ob-
tained by its present owners by relocation after
its abandonment by the. former owners. It is
on the west side of Reddlntr Canyon, near the
Gray Eagle and Golden erag,e prospects, all
of which are now under the -same ownership.
The vein is in granite. On the south end,
near the contact of granite and sandstone, it
ranges from a fraction of an inch to 8 inches
in thickness. In the incline driven on the
vein it dips 16° N. and trends N. 70° E. . To-
ward the north end the vein is a foot thick,
but 3 inches is probably the average. The
walls are well defined. In view of its narrow-
ness, the vein is remarkably persistent and
The shoot of ore on the south end
1S, said to be nearly 600 feet long. During
1912 five carloads of ore were shipped from
this and the other two claims under the same
ownership. .

.EUREKA MINE, °
WL

The Eureka mine is on the Nevada & Cali-
fornia Railroad (Southern Pacific system), on
the east side of Owens Valley at the foot of the
Inyo Range, 9 miles northeast of Independ-
ence. The property consists of four patented
claims, which were located in 1862. = About

.1864 a 20-stamp mill was erected near the
property on Owens River, which was dammed
and a water wheel set up; but within a’ year
the mill ‘burned down. The settlement was:
known as Chrysopolis, but it has long been
" obliterated. 4

The principal -developments at the Eureka,

mine consist of a shaft ahd a tunnel under-
-cutting the deposit at a depth’ 0f 100 feet. The
prevailing country rock is a massive, fairly
coarse hornblende-biotite granité intersected by
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a number of dikes of dark fine-grained diorite
porphyry, which as a rule are highly schistose.
The dike intersected in the tunnel is 15 feet
wide, is roughly schistose, and cuts inclosing
granite that is somewhat sheared along the con-
tacts. The dikes in general consist of black
fine-grained rock which, owing to the presence
of small white feldspars, exhibits an obscure
porphyritic texture. Under the microscope the

-porphyritic feldspars are found to consist of

plagioclase and the groundmass to be made up
of a fine intergrowth of feldspar, finely flaky
biotite, and sericite. A specimen of granite, or,
more precisely, quartz monzonite, taken from
the bottom of the winze at a depth of 140 feet,
was determined microscopically to be composed
of plagioclase, microcline, quartz, and ‘biotite,
with considerable associated secondary epidote
and calcite.

The ore body consists of a mass of granite
interlaced with quartz stringers lying between
two dikes of diorite porphyry, which converge
at a narrow angle toward the south.” The sur-
face ore is highly oxidized, .containing much
red and brown iron oxide and showing in places
some of the blue copper silicate, chrysocolla.
Coarse gold is not uncommon and is readily
panned from the oxidized ore. The ore is
sorted and shipped to the smelter, and in re-
cent shipments is reported to have averaged $77
a ton in gold. B -

Necessarily ‘on the present small scale of
working the richer ore alone is taken out. Sin-
gle stringers are followed, and because of their
irregular and discontinuous character mining
is expensive. Investigations to determine the
practicability of mining the whole mass of
granite and its included quartz stringers are
reported to have been undertaken. ‘

BLACK EAGLE MIME,

The Black Eagle mine is on the west flank
of the Inyo Range at an altitude of 8,300 feet,
4 miles in an air line east of Kearsarge (Clt~
rus). The developments consist of a shaft 310
feet deep and a number of levels. The ore
body is a narrow quartz vein at the contact of
granite and limestone but inclosed principally
in the granite. The vein trends N. 70° E. and .
dips very slightly to the south. On the third
level its total exposed length is 400 feet. ‘
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The vein material is quartzose, though car-
rying a little barite which is intergrown with
the quartz and is undoubtedly of primary ori-
gin. Pyrite is the only sulphide noted, and its
oxidation has given rise to earthy hematite,
limonite, and ferruginous jasper.
usually of high grade and by sorting will yield
a product that carries $100 a ton in gold.
During the operation of the mine the ore was
packed by mules at a cost of $4 a ton to a small
steam-driven stamp mill at Willow Springs,
2,800 feet lower on the flank of the range.

REWARD AND BROWN MONSTER MINES.,

The Reward and Brown Monster mines, usu-
ally spoken of together as the Reward mine,
are the property of the Reward Consohdated
Gold Mining Co.

The Brown Monster was formerly known
as the Eclipse, and the Eclipse mill of six
stamps was built in 1870. After change of

ownership a 30-stamp mill was erected, which |

was driven by water power generated by water
diverted from Owens River. The mill is re-
ported to have produced $200,000, when the
property became involved and was sold under
an execution.! Subsequently this mill was dis-
mantled and the present mill of 20 stamps
was built near the mine openings, with which
it is connected by a gravity tram. In 1911 the
mine and plant were overhauled and an elec-
tric transmission line 43 miles long was con-
structed across Owens Valley to furnish power.
After a short run the mine was closéd in the
spring of 1912, pending change of ownership.

The Reward mine is favorably situated on.

the east side of Owens Valley less than 2 miles
from Manzanar station on the Nevada & Cali-
fornia Railroad.

The working tunnel of the Reward mine,
which opens on Reward Gulch, intersects the
vein 750 feet from the portal. From the in-
tersection the seventh or lowest level follows
the vein for 300 feet. Above the seventh level
are six others, ranging in length from 300 to
500 feet. All the workings on the Reward
. vein are south of Reward Gulch; those on the
Brown Monster vein are on the north side, and
a short drift driven northward connects them
with the main working tunnel of the Reward
mine. The Brown Monster vein is developed

1 Dircctor of the Mint Rept. for 1883, p. 160, 1884,

The ore 1s°

121

by an incline on the vein several hundred feet
long and by several short drifts to the north.
The country rock in the vicinity of the Re-
ward mine consists of a ‘stratified series of
limestones of Carboniferous age, but tc the
southwest there are Triassic rocks, which form
the low hills that project through the alluvium
of Owens Valley. The strata strike generally

'northwest, but as they have been intensely

folded the dips are extremely variable. The
folding is displayed in diagrammatic perfec-
tion on the north side of Reward Gulch; in
the bottom of the gulch the strata stand verti-
cal, and near the level of the Brown Monster
outcrop they are sharply bent -and dip west
at a low angle. '
A few hundred’yards east of the mine, at
an altitude of 5,000 feet, is exposed intrusive
diorite which is part of the great granitic
mass making up the western flank of the Inyo
Range for a considerable distance to the north.
In consequence of the intrusion the limestones
in the vicinity of the mine have been consider-
ably metamorphosed and are either tremolite-
bearing marbles or dense-textured lime-silicate
hornstones. Dikes and sills have been injected,
one of which, 10 feet thick and approximately
50 feet above the vein, is particularly note-
worthy because, being easily traceable on the
surface, it furnishes an index of the character
and amount of the faulting that the Reward
vein has undergone. A limestone bed a foot
thick, lying above the diorite sill, has as a re-
sult of metamorphism been recrystallized to a
coarse-grained aggregate of dlops1de, tremo-
lite, and calcite. '
The Reward vein conforms approximately
to the bedding of the inclosing rocks. The
hanging wall, as seen above the outcrop, is a

| stratum of dark-blue siliceous limestone 5 feet

thick, which locally is. considerably brecciated.
The vein can be traced south of the gulch for .
400 feet, beyond which it forks and the-
branches pinch out abruptly. Near the sur-
face the vein lies nearly flat, but at the face
of the lowermost drift it dips 40° NE. and
strikes N. 40° W. The vein swells and pinches
abruptly, ranging from a few inches to 10 feet
in thickness with an average thickness of 4
feet.

The ore is a coarse white quartz generally
devoid .of sulphldes On some of the levels
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the Reward vein shows large solid bunches of
coarsely - crystalline galena and some pyrite,
_chalcopyrite, and sphalerite.. These last, how-
ever, are extremely rare, and the total quantity
of sulphides is only a small fraction of 1 per
cent of the.ore. Oxidation products occur to
some extent—limonite,
chrysocolla, cerusite, anglesite, the deep azure-
blue linarite, and the bluish-green caledonite,
the last two of which are rare basic sulphates
of lead and copper. ’
The Brown Monster vein can be traced more
or less continuously for 1,000 feet northwest-
ward from Reward Gulch. In the under-
ground workings it displays the same general
features that it shows along the outcrop, being
in places a solid and well-defined quartz vein
and in others mixed with country rock. In
the upper levels the vein dips 25° E., but in
depth it steepens and near the bottom of, the
incline the dip increases abruptly to 50°. The
vertical depth attained on the vein ig 200 feet.
The ore is a quartz practically barren of sul-
phides. "Locally, it carries blebs of pyrite and,
rarely, chalcopyrite, galena, and sphalerite.
Minerals resulting from the oxidation of sul-
" phides originally present are limonite, which
-is by far the most abundant, and calamine,
chrysocolla, and wulfenite in small amounts.
Well-formed crystals of orange-yellow wul-
fenite occur in vugs in the quartz at the north
incline. In the face of the fifth level the sec-
ondary minerals are well shown as replace-
ment products of country rock inclosed in the
vein. They comprise calamine in fine radial
groups, some of which are half an inch in
diameter, hydrous iron oxides, ferruginous
jasper, chrysocolla, and wulfenite.

The underground workings of the Reward |

-and Brown Monster mines are dry. Oxidation
has extended down to. the lowest levels, al-
“though some larger masses of sulphides on the
~ .upper levels, such as the bunches of galena in
the Reward vein, have escaped alteration.

Considerable ore is exposed in the workings
of the Reward mine and is stated to average
$12 a ton in gold and silver. '

Reward Gulch is eroded along a shear zone
40 to 50 feet wide, whose crushed and broken
* character is excellently shown in the main
working tunnel of the Reward mine. It is

therefore a matter of importance whether the

ferruginous jasper,’

‘thrown on -the south side.
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Reward and Brown Monster veins are two dis-
tinct veins or are the faulted segments of a
single vein displaced about 200 feet horizon-
tally along the line of Reward -Gulch. The
limestone strata or groups of strata match on
opposite sides of the gulch, and the diorite sill
previously mentioned, which serves as a more
easily recognizable indicator than the lime-
stones, crosses the gulch' without essential dis-
placement. The powerfully slickensided coun-
try rock in the Reward tunnel“is therefore the
product of oscillatory miovement, and as a
further consequence it follows that the Reward
and Brown Monster veins are two distinct and
independent veins. Faults along which dis-
placement has occurred have, however, dislo-
cated the veins from 1 foot to 6 feet, as shown
along the outcrop of the Brown Monster vein
and in the workings of the Reward vein. The
faulted. blocks have- been invariably down-
On the north side
of Reward Gulch the diorite sill is cut by two
faults, both of which displace the sill 15 feet
vertically and produce a fault segment 20 feet .
long. o

Several hundred feet stratigraphically above
the Reward vein is a bedded quartz vein 2 feet
thick; the hanging wall is limestone and the .
footwall is a diorite sill. The vein carries a
moderate quantity of galena and some chryso-
colla. In the main mass of diorite near its con-
tact with the invaded limestone is.a quartz
ledge 6-inches thick carrying galena. The ore
1s similar to that of the Reward vein and'is of
interest as establishing the fact that the miner-

alization took place after the intrusion of the

diorite. '
. BURGESS MINE.

The Burgess mine is on the summit of the
Inyo Range at an altitude of 9,200 feet. It
is reached by a trail from Mount Whitney sta-
tion and by wagon road from Swansea, but
supplies are usually brought in by pack train
over the trail. . In the mine the rocks strike
N. 30° W. and dip 65° W. The vein conforms
in strike and dip with the inclosing rocks,
which are mainly limestones of Triassic age,. .
containing crushed specimens of ammonites
north of the shaft. Dikes of diorite porphyry
are common in the vicinity of the mine.

The ore is a milky-white quartz carrying
galena; by sorting, a product high in gold is
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obtained. The developments consist of two
shallow inclines, the principal one of which

was operated by a gasoline hoist. During
1912, however, the mine was idle.
COPPER ORES. 0

OCCURRENCE AND CHARACTER.

Cupriferous contact-metamorphic rock oc-
curs in limestone at a number of places where
the limestone abuts upon the margin of the in-
trusive granite west of Mazourka Canyon. In
the unoxidized condition this material consists
essentially of garnet carrying a small quan-
tity of chalcopyrite, but in its prevalent oxi-
dized .state the copper is present mainly as
films and thin veinlets of chrysocolla. As the
garnetized rock is not abundant and as it con-
- tains ¢rivial quantities of copper, most of the
deposits of this type in this region are not of
economic importance. '

GREEN MONSTER MINE.

The most notable deposit of contact-meta-
morphic copper ore is that exploited at the
Green Monster mine, 13 miles north of Kear-
sarge (Citrus). The total production of this
property, it is reported, is 300 tons of 12 per
cent copper ore, carrying $4.50 a ton in gold
and silver. In 1912 the property changed
ownership, and it was the intention of the new
owners to develop it systematically. The de-
velopments so far made (1912) consist of open
cuts, short tunnels, and drifts.

Geologically the mine is situated at the con-
tact of intrusive aplite and limestone that is
probably of Carboniferous age. The aplite,
which is a white, even-grained, fine-textured
rock composed of feldspal and quartz, pene-
trates the limestone irregularly and has pro-
duced considerable metamorphism in the in-
vaded rock, as shown by the formation of gar-
net masses. At the upper workings of the
mine the buckled arch of an anticline is ex-
posed; the west limb, which is the more regu-
lar, strikes N. 10° E. and dips 30° W.; the east
limb stands vertical.

The copper ore occurs in the gar netlzed zone.
It is highly oxidized, so' that the facts con-
cerning its origin and distribution are much
obscured. It is associated with iron oxides
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and occurs in such a form that its presence
must be determined by chemical means.
Chrysocolla, which is found subordinately, is
the only copper mineral deﬁnltely recogniza-
ble. In the outcrop there is much yellowish-
green mineral, to which prevalence the mine
doubtless owes its designation. This mineral
is in part earthy in texture.and in part shows
a fibrous, woody structure. Some of this
fibrous material was investigated chemically
by W. T. Schaller and proved to be a hydrous
ferric silicate analogous to chloropal.

MARBLE.

Marble quarries have been opened on the

- west front of the Inyo Range, on the Nevada

& California Railroad, a mile northwest of
Swansea and 4 miles northwest of the railroad
terminus at Keeler. Sidings from the rail-
road extend to the quarry faces. Stone from
these quarries was used in the construction of
the Mills Building, one of the first modern
office buildings in San Francisco, which was
erected by D. O. Mills, who was largely in-
strumental in the construction of the Carson &
Colorado Railroad, the predecessor of the Ne-
vada & California. In recent years the quar-
ries have lain idle, but the improved trans-
portation facilities provided by the Mohave-
Owenyo branch of the Southern Pacific system,
which gives access to Los Angeles, 250 miles
away, may result in ¢heir being 1eopened or in
the ‘development of new quarries along the
southeastern extension of the marble belt.
Quarries have been opened at two closely ad-
joining places upon a series of stratified dolo-
mites of unknown but possibly Ordovician age,
which stand at high angles. The dolomite beds
are much jointed and fractured, and it is ob-
vious that to get out sound blocks of marble
much accompanying waste rock had to be re-
moved. It does not seem likely that these de-
fects will disappear in depth. The product
obtained was mainly a pure white marble of
rather fine grain, but it included some fancy
varieties. Merrill? has described these marbles,
and concludes that “ the Inyo marbles are per-
haps among the most promising the West has

‘as yet produced.” An analysis of the marble

yielded 54.25 per cent of calcium carbonate,

1 Merrill, G.

P., Stones for building and decoration, pp.
206-207, 1903. .. .
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44.45 per cent of magnesium carbonate, and 0.6
per cent of iron and silica:?
The southeast extension of the belt, mapped

as “undifferentiated Paleozoic” (see PL I),

has been covered with building-stone claims.
Hill 2 says that half a mile southeast of Swan-
_sea there is “ a magnificent vertical stratum of
pure white dolomite marble, estimated to be
over 100 feet thick.” He believes that the
quantity of marble 1s ample for development.

SIERRA NEVADA.

ORE DEPOSITS,

- Large deposits of tungsten ore, consisting of

scheelite in contact-metamorphic garnet rock,
were found west of Bishop in the later part
of 1913. They remained practically unknown
until the spring of 1916, when two mills, hav-
ing a total daily capacity of 400 tons, were
completed and put in active operation.* The
intrusive granitic contacts shown on Plate T
(in.pocket) are favorable places to prospect
for other similar ore bodies. Favorable con-
ditions persist also north of the area mapped,
as shown by recent discoveries of large contact-
metamorphic tungsten deposits on Pine Creek,
northwest of BlShOp C

"The only gold mining in progress in \ recent
years in the Sierra Nevada west of Owens
Valley is that at the Bishop Creek mine on the
Middle Fork of Bishop Creek.. The ore body
under exploration consists of a quartzite band
carrying auriferous pyrrhotite and arseno-
pyrite and forms part of a sedimentary roof
pendant projecting deeply into the batholithic
masses of the range.

The veins of the Kearsarge district are high
on the east and north flanks of Kearsarge Peak.
The Rex Montis mine, said to have been the
most important in the district, is 11,600 feet
above the sea or 8,000 feet above the floor of
Owens Valley. It was opened by a number of
adits, but these are now caved or filled -with
snow and ice. The vein, which is apparently
a few feet widé at most, is inclosed in quartz
monzonite in proximity to a schist belt that is
 extensively penetrated by quartz monzonite

1 California Min, Bureau Tenth Ann. Rept., p. 218, 1890.

2 {Hill, R. T., Marble deposits of the Inyo Mountains: Min.
and Sci. Press, vol. 105, pp. 86-87, 1912,

$Knopf, Adolph; Tungsten deposits of northwestern Inyo
County, Cal.: U. 8. Geol. Survey Bull. 640, pp. 229-249, 1017,

GEOLOGIC RECONNAIS$ANCE .OF II;T.YO RANGE.

and.aplite dikes. The gangue is a comby milk-
white quartz devoid of metallic minerals. In
early days. the mines of the district yielded
ores extremely rich in gold and silver:*

A large number of small gold veins have
beén worked at Fish Spring Hill, 6 miles south
of Big Pine. At this locality quartz monzo-
nite projects through the basalt that makes up
the extinct volcano known as Crater Mountain.
The veins traverse the quartz‘momonite the

ore carries chalcopyrite in a quartz gangue;

and the sorted product averages about $50 in
gold to the ton. The output has in part been
milled in arrastres on Birch Creek.

MINES AND PROSPECTS.

The Bishop Creek Mining Co. has been de-
veloping during recent years a gold mine on
Middle Fork of Bishop Creek at an altitude
of 8,500 feet. A 10-stamp mill has been built
and during 1913 a cyanide plant was erected.
The company owns 12 patented claims and 80 .
or more unpatented claims along a belt of
highly metamorphosed quq.rtzites and schists
surrounded by granite. The mine is opened
by a shaft, the first level of which is at a
depth of 188 feet and the second at 288 feet.

The rocks in the immediate vicinity of the
shaft are quartzitic strata striking N. 50° W.
and dipping 60° NE. They are intersected by
numerous dikes of aplite, which cut across the
stratification. The quartzites are a coarse
vitreous variety that contains a small amount
of accessory garnet and finely disseminated
pyrrhotlte Under the microscope they show
in addition small quantities of pyroxzene and
titanite. They have obviously been highly af-
fected by thermal metamorphism. The shaft
of the mine seems to be at about the middle of
the belt of quartzite strata, although this can
not be precisely determined on account of the
presence of much morainal material on the
slopes behind the mine. This belt of quartz-
ites continues northwestward as a quite nar-
row band, but toward the southeast it widens
abruptly. The granitic rock west of the mine
is a quartz monzonite comparatively rich in
hornblende and biotite. The contact with the
quartzite belt is excellently exposed in a glacial
knob in the center of the valley. At the con-

4 Goodyear, W. A,, Tnyo County : Californi’x Min. Bureau,
Eighth Ann. Rept pp. 2’&2—2‘3')‘ 1888.
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tact, which is welded, the granite shows no

mineralogic change, but the sedimentary rock
is either coarsely recrystallized orgranitized.
In addition to the quartzites and aplite seen
in the surface exposures a narrow dike of py-
roxene lamprophyre has been cut on the ﬁrst
level of the mine. ,

The ore body, which is said to have no walls,
is 4 to 8 feet wide, its width being determined
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by assay findings. The ore consists of quartz-
ite carrying disseminated sulphides, among
which pyrrhotite and arsenopyrite predomi-
nate, and sphalerite, chalcopyrite, pyrite, and
molybdenite occur. Pyrrhotite is by far the
most common and widely “disseminated ‘sul-
phide. The ore on the dump is reported to
average $10 to the ton in gold and the heavy

sulphides $50 to the ton in gold
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